**PURPOSE:** Oncologic resections of the upper torso and shoulder girdle are rare but are sometimes required for aggressive cancers such as sarcoma. Extirpative defects frequently include exposure of major neurovascular structures, bone, and viscera that significantly impact patient function. Due to the rarity of these resections, an advanced reconstructive algorithm has yet to be defined. We present the largest series to date of oncologic reconstructions in this region, including massive defects due to shoulder disarticulation and forequarter amputation. Our reconstructive algorithm includes local, regional, and microvascular free flap options for reconstruction.

**METHODS:** A retrospective chart review of all plastic surgery reconstructions performed for malignant tumor extirpation of the upper torso and shoulder girdle from January 2008 to January 2018 at the University of Texas MD Anderson Cancer Center. Data collected include patient details (age, sex, body mass index, and comorbidities), oncologic history (tumor type and status, neoadjuvant and adjuvant treatment), surgical detail (resection size and components, services involved, reconstruction type performed), and outcomes (complications, length of follow-up, patient status).

**RESULTS:** A total of 262 procedures in 230 patients were identified which met inclusion criteria. Fifty-nine percentage of patients were male with an average age of 55 years (range, 6 months to 89 years). Most patients were treated for a primary tumor (51%), although 32%, 9%, and 8% were treated for recurrent, metastatic, and radiation-induced tumors, respectively. The most common tumor type was sarcoma (77%). Defect size averaged 182 cm^2^ with a range of 4--1,350 cm^2^ (20.2% measured 0--50 cm^2^, 26.0% measured 51--100 cm^2^, 25.2% measured 101--200 cm^2^, 17.2% measured 201--400 cm^2^, and 11.5% measuring \>401 cm^2^). Exposed structures included bone in 62.2%, major vessels in 43.1%, major nerves in 37.4%, and viscera in 11.5%. Endoprostheses were present in only 4%. Amputations occurred in 15% of patients, including forequarter with or without chest wall in 10% and shoulder disarticulations with or without chest wall in 5%. Other large bony resections occurred in 23% of patients, including total humerus, scapulectomy, chest wall, and/or a combination of these bony deficits. Thirtyseven percentage of extirpative defects were closed with local tissue rearrangement only, whereas 47% required a pedicled flap, and 16% required a free flap. Latissimus dorsi and pectoralis major pedicled flaps were most commonly performed. Anterolateral thigh (7.6%) and fillet of forearm (2.7%) were the most commonly performed free flaps. As the size of the defect grew, so did the need for advanced reconstructive techniques. Of the 30 patients who had defects \>401 cm2, 11 (37%) required a pedicled flap, 8 (27%) required a free flap, and 3 (10%) required both a pedicled and free flap.

**CONCLUSION:** Extirpative defects of the upper torso and shoulder girdle are rare but serious resections that require dependable reconstruction. In our series, approximately one third of patients were treated with complex closure or local tissue rearrangement, whereas the remaining two thirds required pedicle or free flap reconstruction. In particular, as defect size and exposed structures increased, the necessity for advanced reconstruction also grew. We propose a reconstructive algorithm to guide the reconstruction of these difficult defects.
